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Abstract: A cheese isolate Pediococcus pentosaceus lactic acid bacterium, which has been deposited at the Microbial Type
Culture Collection Centre Chandigarh with the accession number MTCC 5151, was tested for anti-Shigella dysenteriae
activity and the bacteriocin was characterized. The protein band was observed with tricine sodium dodecyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE) as a single band with a molecular mass of 23 kDa. This is a new and
novel bacteriocin that inhibits S. dysenteriae and has not yet been reported from P. pentosaceus. It was purified on a
Sephacryl column and the active fraction specific for anti-Shigella dysenteriae with 23 kDa was found and confirmed via
liquid chromatography mass spectrometry (LC-MS). The effect of various physical parameters on bacteriocin activity
was also studied, with the optimum conditions being determined at a pH level of 5.5 with an 18-h-grown culture.
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Introduction
Shigellosis is a disease occurring in unhygienic
conditions. As Shigella has acquired multiple
antimicrobial resistances, it presents a challenge for
effective clinical management (1). Acute shigellosis
symptoms include sepsis, intestinal perforation,
toxic megacolon, dehydration, hyponatremia,
encephalopathy, hemolytic uremic syndrome,
and pneumonia (2). Research into alternative
therapy for this disease indicates that using lactic
acid bacteria (LAB) is a good approach. These
bacteria are generally recognized as safe (GRAS)
and produce bacteriocins that are used as natural
food preservatives (3). According to Diekema et
al. (4), the bacteriocins produced by lactic acid
bacteria are useful for the treatment of multi-drugresistant infections caused by Staphylococcus spp.
and Enterococcus spp.
This bacteriocin may represent a potential
substitute for antibiotics that would involve no

side effects. Pediococci spp. are saprophytes and are
known to preserve products by inhibiting pathogens
(5). Detailed biochemical characterization of such
bacteriocins has not been performed to evaluate their
potential use as food preservatives. Other pediocins
(6-9) have been purified previously. The present
work aims to isolate and characterize a specific,
extracellular bacteriocin from a native culture isolate
(Pediococcus pentosaceus, MTCC 5151) in terms of
its ability to inhibit shigellosis.
Materials and methods
Microbiologic methods
Microorganisms
A number of different lactic acid bacteria such as
Leuconostoc mesenteroides, Lactobacillus plantarum,
Lactococcus lactis, and Pediococcus pentosaceus were
screened for bacteriocin activity against a Shigella
dysenteriae sample obtained from JSS Medical College
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in Mysore, India. All of the lactic acid bacterial
cultures were grown in MRS broth (Hi-Media Pvt.
Ltd., Mumbai, India) at 37 °C for 18 h under static
conditions while the Shigella dysenteriae sample was
kept in BHI broth (Hi-Media Pvt. Ltd.). The cultures
were subcultured every 15 days and were stored at
4 °C. For subculturing, a loop of bacteria (106 CFU/
mL-1) was transferred into 5 mL of MRS broth and
grown until reaching the exponential phase.
Chemicals
Chemicals used in this study were reagent grade
and purchased from Hi-Media Pvt. Ltd. Highperformance
liquid
chromatography-grade
acetonitrile, acetone, and methanol were purchased
from Sigma Aldrich Co. (Bangalore, India and
Missouri, USA)
Selection of the LAB strain
Different LAB strains such as Leu. mesenteroides, L.
plantarum, Lc. lactis, and P. pentosaceus had been
previously isolated and identified by biochemical
and physiological methods and 16S rRNA gene
sequencing performed in our laboratory. The strains
were screened for anti-S. dysenteriae activity. The
greatest activity was found with P. pentosaceus and
this strain was therefore taken up for all further
studies.
Growth curve of P. pentosaceus
P. pentosaceus was inoculated in MRS broth with
1% inoculum and incubated at 37 °C for 24 h. The
absorbance was measured every 2 h at 600 nm and
the viable colony counts were checked on MRS agar
plates.
Growth curve of S. dysenteriae
S. dysenteriae was inoculated in BHI broth with 1%
inoculum and incubated at 37 °C for 24 h. After every
2 h the absorbance was measured at 600 nm and the
viable cell counts were checked on BHI agar plates.
Anti-Shigella dysenteriae activity in
supernatant and pellet of P. pentosaceus

culture

P. pentosaceus culture (1%) was grown to its
mid exponential phase (18 h) in MRS broth and
centrifuged. Anti-Shigella dysenteriae activity was
tested both in the culture supernatant as well as in the
pellet by well diffusion assay (WDA). The pellet (200
mg) was taken in phosphate buffer (0.02 M; pH 7.0).
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Optimization of colony counts of P. pentosaceus
against S. dysenteriae
In order to optimize our experiment, the culture
supernatant was taken from varying cell numbers
1 × 108, 2 × 108, 1 × 109, and 1 × 1010 CFU/mL-1 of
P. pentosaceus. This allowed us to determine most
efficient count for killing S. dysenteriae colonies, as a
constant number of S. dysenteriae (1 × 108 CFU/mL-1)
cells was used in all cases.
Anti-Shigella dysenteriae activity of P. pentosaceus
during the different growth phases of S. dysenteriae
S. dysenteriae was grown for 48 h, during which time
the different growth phases and colony numbers were
counted and tested for anti-S. dysenteriae activity
against a known number of P. pentosaceus colonies
by well diffusion assay.
Anti-Shigella dysenteriae activity of P. pentosaceus
with increasing colony counts of S. dysenteriae
S. dysenteriae colony-forming units were gradually
increased from 3 × 108 CFU/mL-1 to 18 × 108 CFU/
mL-1 against a constant number of P. pentosaceus
(3 × 108 CFU/mL-1) to observe the inhibition of S.
dysenteriae at greater colony numbers.
Bacteriocin extraction from the culture medium
Anti-S. dysenteriae protein was extracted from the
culture strain of P. pentosaceus (18 h) in MRS broth
(pH 5.5) with citrate phosphate buffer in order to
maintain the pH of the medium. This is a modification
of the method described by Daba et al. (10).
The cell-free supernatant was collected by
centrifugation at 3000 rpm for 20 min in a refrigerated
centrifuge kept at 5 °C (Sorvall RC-5B plus centrifuge,
Sorvall Instruments, Dupont, USA). The cellfree supernatant was concentrated in a lyophilizer
(Lyophilization System Inc., Poughkeepsie, NY, USA)
to a final volume of 10 mL. Ice cold methanol (5 °C)
was added to this in a ratio of 1:3. The mixture was
subject to constant stirring and kept for 12 h at 20 °C.
After centrifugation, the supernatant was collected
and concentrated in a flash evaporator under vacuum
at 45 °C (Rotavapor RE 121, Buchi, Switzerland). To
this, ice cold acetone (–5 °C) was added in a 1:3 ratio
with slow stirring and kept overnight at 4 °C. The
supernatant was again centrifuged at 3000 × g for 30
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min at 4 °C and concentrated in a flash evaporator
under vacuum. At each step, sample aliquots were
collected and assayed for anti-S. dysenteriae activity.
Anti-Shigella dysenteriae assay
Anti-Shigella dysenteriae activity was quantified by
well diffusion assay (WDA). An MRS agar (1.5%) plate
was taken and overlaid with 5 mL of soft agar (0.8%
w/v) containing a 3 × 108 CFU/mL-1 concentration
of the indicator strain (Shigella dysenteriae). Wells
(3 mm size) were bored in the agar plate. Each well
was filled with a varying concentration of (protein)
bacteriocin fractions. The agar plates were incubated
at 30 °C for 12 h. The diameter of the clear zone was
measured around each well. Bacteriocin activity is
expressed as an arbitrary unit (AU) defined as the
reciprocal of the highest dilution for clearance against
Shigella dysenteriae.
The arbitrary units/mL (AU/mL) = Diameter of
the zone of clearance (mm)/volume taken in the well
(μL) × 1000.
Analytical Method
Partial purification by semi-preparative RP-HPLC
The methanol-acetone extract was lyophilized
and dissolved in triple-distilled water (1:3) along
with acetonitrile (1:2). This was analyzed by highperformance liquid chromatography (HPLC) with a
UV detector (HPLC, LC 10A; Shimadzu Corp., Japan)
on a C18 column (Supelco, USA) with specifications
of 5 μm, 4.6 mm, id; 25 cm and a flow rate of 0.8 mL/
min. Elution was performed by applying a gradient
from 100% buffer A (0.1% v/v, trifluoroacetic acid
(TFA); 5% v/v acetonitrile) to 100% buffer B (0.1%
v/v TFA; 80% acetonitrile) in 20 min. Eluants were
detected at 280 nm. All the fractions separated were
collected and vacuum evaporated. To find the active
fraction for anti-Shigella dysenteriae activity, each
fraction was subjected to well diffusion assay against
Shigella dysenteriae.
Mass spectroscopy
The anti-Shigella dysenteriae active fraction was
analyzed for its molecular mass using HPLC coupled
with electro-spray ionization mass spectrometry
(ESI-MS) on a Q-Tof Ultima (Micromass UK Ltd.).

nm) on a spectrophotometer (Shimadzu Corp.,
Japan). The quantification was done by comparison
with a standard graph of bovine serum albumin
(BSA).
Molecular weight determination by sodium–dodecyl
sulphate-polyacrylamide gel electrophoresis (SDSPAGE)
The partially purified (methanol-acetone) sample
extract was mixed in a 1:1 ratio with sample buffer
and heated at 100 °C for 2 min. Sample (30 μL) was
subjected to SDS-PAGE on a 18.75% (w/v) gradient
gel (12,13) using standard protein as a molecular
weight marker (MW-SDS-Genie, Bangalore, India)
with a range of 2-60 kDa.
The gel was run at 70 V for 4 h, removed, and then
cut into 2 parts. One was stained with Coomassie
Blue R-250 and destained after 2 h to make the
bands visible. The other half was fixed (20% (v/v)
isopropanol and 10% (v/v) glacial acetic acid) for 2
h and washed in deionized water for 4 h. The gel was
aseptically placed in a sterile petri plate, rinsed with
water, and overlaid with 60 mL of BHI soft agar with
a culture of Shigella dysenteriae (CFU/mL-1). The
plates were then incubated overnight at 30 °C and
examined for clear zones.
Determination of anti-Shigella dysenteriae spectrum
A large number of lactic acid bacteria were taken
for anti-Shigella dysenteriae activity. Different
anti-Shigella fractions were retrieved from the
selected P. pentosaceus, namely partially purified
fractions, reverse phase-high performance liquid
chromatography (RP-HPLC) purified fractions,
and fractions from the SDS-PAGE gel with culture
extract. After removal, these fractions were taken and
assayed for anti-Shigella dysenteriae activity by well
diffusion assay.
Effect of tween 80 on anti-Shigella dysenteriae
activity
The concentration of tween 80 was varied from 0.1%
(w/v) to 1.0% (w/v) in MRS broth during the growth
of P. pentosaceus. The effect of these variations on the
anti-Shigella dysenteriae activity was also studied.

Protein analysis

Effect of physical parameters during growth of P.
pentosaceus on anti-Shigella dysenteriae activity

Protein analysis of the samples was done by Lowry’s
method (11). Absorbance was measured (Abs 750

A variety of physical parameters were used in this
experiment, including time, pH, and temperature.
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The cultures were grown in MRS broth for different
time intervals, ranging from 7 to 21 h. Levels of
pH were set between 2.0 and 6.0 and incubation
temperatures varied between 30 °C and 37 °C. All the
samples were checked for anti-Shigella dysenteriae
activity by WDA.
Purification of specific anti-Shigella dysenteriae
protein fraction by column chromatography
Under the optimized conditions, P. pentosaceus
culture strain was grown for 21 h in MRS broth
supplemented with (0.5%; w/v) tween 80 at 37 °C and
pH 6.0. The culture supernatant was concentrated 10
times and dialyzed against distilled water at 4 °C for
48 h. Anti-Shigella dysenteriae activity was checked
by WDA and the protein content was estimated.
The active anti-Shigella dysenteriae fraction was
separated using gel permeation chromatography to
obtain fractions with different molecular weights
using the Sephacryl 100 HR with a column length
of 50 cm (0.8 cm diameter). Fractions were eluted
using NaCl (0.1M NaCl; pH 7.0). The flow rate was
adjusted to 3 mL/10 min. A total of 30 fractions
were collected and absorbance at 280 nm (Abs 280)
was measured for protein content and anti-Shigella
dysenteriae activity.
Statistical Analysis
All values are an average of the 3 experiments
performed. The standard deviation (SD) has also
been calculated.
Results and discussion
Screening of lactic acid bacteria for anti-Shigella
dysenteriae activity
Four culture strains (Leuconostoc mesenteroides,
Lactobacillus plantarum, Lactococcus lactis, and
Pediococcus pentosaceus), all grown for 24 h, were
screened (3 × 108 CFU/mL-1) for anti-Shigella
dysenteriae activity (3 × 108 CFU/mL-1). The zone of
inhibition was greatest (18 mm) with native cheese
isolate Pediococcus pentosaceus (Table 1). The values
obtained are the mean of 3 replicates. The culture
strain has been deposited at Microbial Type Culture
Collection Centre (MTCC) Chandigarh under the
accession No. 5151. A non-bacteriocin-producing
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Table 1. Screening of lactic acid bacteria for anti-Shigella activity.
Culture

Inhibition zone (mm)

Leuconostoc mesenteroides

15.0 ± 0.33

Lactobacillus plantarum

15.0 ± 0.48

Lactococcus lactis

12.0 ± 0.64

Pediococcus pentosaceus

18.0 ± 0.54

Initial colony count of LAB cultures 3 × 108 CFU mL-1 in all the
cases
Initial colony count Shigella dysenteriae 3 × 108 CFU mL-1 in all
the cases
Each experiment is an average of 3 replicates.

strain of Lactobacillus plantarum was used as a
control.
Anti-Shigella dysenteriae activity in culture
supernatant and pellet from P. pentosaceus
Anti-Shigella dysenteriae activity was checked in
the culture supernatant as well as in the pellet of P.
pentosaceus. The culture was grown for a period of 18
h (mid exponential phase). The activity was found to
be greatest in the supernatant with 740 μg protein (22
mm). The size of the inhibition zone increased along
with an increase in the aliquot size from 2 to 10 μL
(protein 15-74 mg/mL).The activity in the pellet was
found to be low (Table 2).

Table 2. Anti-Shigella activity in culture supernatant and pellet
of Pediococcus pentosaceus.
Amount taken (μL); Inhibition zone (mm)
Protein (mg/mL)
culture supernatant

Inhibition zone
(mm) pellet

2; 15

18.0 ± 0.63

10 ± 0.54

5; 37

20.0 ± 0.64

10 ± 0.64

10; 74

22.0 ± 0.75

10 ± 0.50

Initial colony forming units of LAB cultures 3 × 10 8 CFU mL-1
in all the cases
Initial colony forming units Shigella dysenteriae 3 × 108 CFU
mL-1 in all the cases
Each value is an average of 3 experiments
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Optimization of colony number of P. pentosaceus
against S. dysenteriae
A gradual increase in anti-Shigella dysenteirae activity
was observed (from 14 to 20 mm) when the colony
number of P. pentosaceous was increased from 1 ×
108 to 1 × 1010 CFU/mL-1, respectively. All the values
obtained are the mean of 3 replicates (Table 3).

Table 4. Antishigella activity on varying colony forming units of
Shigella dysenteriae using the same colony numbers for
Pedicoccus pentosaceus.
Colony forming units (CFU mL-1)

Inhibition zone (mm)

3.0 × 108 ± 0.40

18 ± 0.85

8

6.0 × 10 ± 0.55

16 ± 0.90

8

18.0 × 10 ± 0.25
Table 3. Optimization of cell number of Pediococcus pentosaceus
against S. dysenteriae.
Colony forming units (CFU mL-1)

Inhibition zone (mm)

8

1 × 10 ± 0.32

14 ± 0.56

2 × 108 ± 0.40

16 ± 0.63

3 × 108 ± 0.52

18 ± 0.72

9

19 ± 0.90

1 × 10 ± 0.50
1 × 1010 ± 0.4

20 ± 0.82

Shigella dysenteriae colony forming units (3 × 108 CFU mL-1)
taken in all the cases
Each value is an average of 3 experiments.

Anti-Shigella dysenteriae activity on varying colony
forming units of S. dysenteriae culture
An inhibition zone of 18 mm was observed with 3
× 108 CFU/mL-1 of S. dysenteriae against the same
number of P. pentosaceus. With an increase in the
colony count of Shigella, a decrease in the inhibition
zone was observed. All the values obtained are the
mean of 3 replicates (Table 4).
Anti-Shigella activity of P. pentosaceus during
different growth phases of S. dysenteriae
Cultures of S. dysenteriae grown for 3 h (2 × 106 CFU/
mL-1) provided an inhibition zone of 16 mm. This
figure was seen to increase to 18 mm with 7 h grown
culture (2 × 109 CFU/mL-1). Conversely, a decrease
in the inhibition zone (12 mm) was observed with
24-h-old culture (Table 5).
Partial purification of anti-Shigella dysenteriae
fraction
The antimicrobial activity was measured in culture
supernatant using WDA on protein basis (75 mg/
mL; 13.4 mm), lyophilized fraction (20 mg/mL; 18.2

13 ± 0.65

3 × 108 CFU mL -1 of Pediococcus pentosaceus in all the cases
Each value is an average of 3 experiments.

Table 5. Antishigella activity of Pediococcus pentosaceus during
different growth phases of Shigella dysenteriae.
Shigella dysenteriae
Time (h) Colony forming units
(CFU mL-1)

Inhibition zone (mm)

0

5 × 102 ± 0.23

14 ± 0.56

3

6

2 × 10 ± 0.33

16 ± 0.60

7

9

2 × 10 ± 0.52

18 ± 0.65

24

1 × 1012 ± 0.58

12 ± 0.75

Pediococcus pentosaceus 3 × 108 CFU mL-1 in all the cases
Each value is an average of 3 experiments (n = 3).

mm), flash evaporated fraction (15.2 mg/mL; 20.0
mm), methanol extract (10.5 mg/mL; 25 mm), and
methanol acetone extract (9.2 mg/mL; 27 mm) (Table
6). The anti-Shigella dysenteriae activity doubled after
the purification steps.
Molecular weight determination by SDS-PAGE and
LCMS
The molecular weight in the gel stained with
Coomassie Blue showed a band at 23 kDa (Figure 1).
All of the HPLC fractions were collected separately
and each one was tested for anti-Shigella dysenteriae
activity. The fraction which was eluted at 7.7 min was
found to have anti-Shigella dysenteriae activity (Figure
2A). Solvent was run as control. For molecular mass
determination, the fraction was analyzed by LCMS,
which gave a molecular mass of 23,000 Da (Figure
2B). This corresponded with the protein band
obtained from the active fraction by SDS-PAGE.
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Table 6. Anti-Shigella activity during partial purification.
Volume (mL);
protein (mg/mL)

Inhibition Zone
(mm)

AU/mL

Purification
fold

Culture supernatant

500; 75

13.4 ± 0.52

260 ± 0.32

1.0

Lyophilized fraction

50; 20.0

18.2 ± 0.65

300 ± 0.42

5.0

Flash Evaporated

35; 15.2

20.0 ± 0.72

400 ± 0.40

8.5

Methanol extract

12; 10.5

25.0 ± 0.80

500 ± 0.35

10.5

2; 9.2

27.0 ± 0.20

800 ± 0.50

12.0

Purification step

Methanol acetone extract

Each value is an average of 3 experiments (n = 3).

Absorbance
mABS
Ch1 280nm
1500

43 kD

1000
29 kD
500
23 kD
0
0
M

5

10

L

Figure 1. An SDS-PAGE gel of protein marker and sample
extract. Lanes M: protein marker, L1: anti-Shigella
dysentariae active purified sample showing a molecular
weight of 23,000.

77.6

23100.00
23100.00
23100.00

%
23100.00

mass
18000

19000

20000

21000

22000

23000

24000

Figure 2B. An LCMS profile of a purified anti-Shigella dysentariae fraction showing
a molecular mass 23,000 Da at RT 7.777 corresponds to the anti-Shigella
dysentariae bacteriocin activity.
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20
min

Figure 2A. A HPLC profile of a partially purified anti-Shigella
dysentariae fraction.

100

0
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Effect of tween 80 on anti-Shigella dysenteriae
activity

Effect of physical parameters during growth of P.
pentosaceus on anti-Shigella dysenteriae activity

Anti-Shigella dysenteriae activity increased alongside
increasing tween 80 concentrations in the medium
from 0.1% to 0.5% (14 to 18 mm zone). Anti-Shigella
dysenteriae activity declined with further increases in
tween 80, however (Table 7).

The culture grown for 21 h (mid exponential phase)
at pH 6.0 and at 37 °C demonstrated the greatest antiShigella dysenteriae activity, with an inhibition zone
of 18 mm. The growth of P. pentosaceus at pH 2.0 was
noticeably reduced as compared to those samples
kept at a pH level of 6.0; the anti-Shigella dysenteriae
activity was also impaired (Table 8).

Table 7. Effect of varying concentration of Tween 80 in MRS broth media during the
growth of Pediococcus pentosaceus on anti-Shigella activity.
Tween 80 Concentration (%)

Inhibition zone (mm)

Control(-)

11 ± 0.60

0.1

14 ± 0.70

0.5

18 ± 0.66

1.0

16 ± 0.55

Pediococcus pentosaceus 3 ×108 CFU mL-1; incubation time (18 h)
Shigella dysenteriae 3 × 108 CFU mL-1; incubation time (7 h)
Each value is an average of 3 experiments (n = 3).

Table 8. Effect of physical parameters (pH, time and temperature) during growth of Pediococcus
pentosaceus on anti-Shigella activity.

Time (h)

pH
2

7
6
2
14
6
2
21
6

Temperature (°C)

Colony forming units
(CFU mL-1)

Inhibition zone
(mm)

30

1 × 101 ± 0.03

_

37

1 × 103 ± 0.05

5 ± 0.55

30

5 × 107 ± 0.04

8 ± 0.52

37

8 × 1010 ± 0.02

10 ± 0.55

30

2 × 103 ± 0.04

4 ± 0.6

37

10

2 × 10 ± 0.05

5 ± 0.70

30

7 × 107 ± 0.06

8 ± 0.68

37

1 × 1011 ± 0.03

16 ± 0.56

30

2 × 104 ± 0.02

5 ± 0.70

37

2 × 1010 ± 0.04

5 ± 0.72

30

10

3 × 10 ± 0.05

5 ± 0.65

37

7 × 1011 ± 0.02

18 ± 0.68

In all the cases:
Tween 80 (0.5%)
Pediococcus pentosaceus; Colony forming units = 3 ×108 CFU mL-1
Shigella dysenteirae; Colony forming units = 3 × 108 CFU mL-1
Incubation time = 7 h.
Each value is an average of 3 experiments (n = 3).
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SDS-PAGE
SDS-PAGE confirmed a molecular mass of 23 kDa in
fraction 3 separated on Sephacryl 100-HR (Figure1).
The other half of the gel was aseptically taken and
overlaid with Shigella dysenteriae culture strain,
providing a clearance zone. The active fraction was
confirmed by HPLC at RT 7.77 (Figure 2A) and mass
by LCMS (Figure 2 B).
Purification of specific anti-Shigella dysenteriae
active protein by column chromatography
Protein content and anti-Shigella dysenteriae activity
was measured in all 30 of the fractions collected after
elution from the column with maximum in fraction
3.
Studies on the production of pediocin from various
species of Pediococcus have been done previously; the
bacteriocin produced by the Pediococcus pentosaceus
strain isolated in our laboratory is novel, however, and
has not been reported in earlier studies. It is significant
because of its ability to inhibit S. dysenteriae with a
molecular mass of 23 kDa. The influence of growth
parameters on the production of pediocin ACH by
P. acidilactici H has been studied earlier (14). The
strain produced large quantities of pediocin ACH
in TGE broth with tween 80 (0.2%) and Mn+2 (0.033
mM), Mg+2 (0.02 mM) at pH 6.5 from 30 °C to 37 °C.
The findings of that study indicated that bacteriocin
production was negligible at pH 5.0. The bacteriocin
(pediocin AcM) was purified from P. acidilactici M by
a pH-mediated cell adsorption-desorption method
and RPHPLC. The molecular mass was determined
as 4.6 kDa. This bacteriocin inhibited S. aureus, L.
monocytogens, C. perfringens, B. coagulans, B. cereus,
and A. hydrophila (15). A direct detection method
for an antimicrobial peptide of P. acidilactici isolated
from fermented sausage was standardized by SDSPAGE with a molecular mass of 2.7 kDa, which is
secreted into the growth medium (16).
Prevention of bacteriocin activity with tween 80
has been demonstrated in previous studies with nisin
(17). Pediocin PA-1 from Pediococcus acidilactici PAC
1.0 adsorbed to both sensitive and resistant indicator
strains and lysed a strain of L. monocytogens (18,19).
Choi and Beuchat (20) isolated a bacteriocin from P.
acidilactici that had a lethal effect on L. monocytogenes.
Pediocin PA-1, a bacteriocin produced from P.
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acidilactici PAC1.0, kills sensitive Pediococcus cells
acting on the cytoplasmic membrane (21). In a patent
(22), a bacteriocin was obtained from P. cerevisae
P18 composed of proteinaceous material and acts
against L. monocytogenes. Jamuna and Jeevaratnam
(23) studied bacteriocin from 3 Pediococcus species:
P. acidilactici NCIM 2292, P. pentosaceus NCIM 2296,
and P. cerevisiae NCIM 2171, to find an inhibitory
substance to E. coli and Pseudomonas. This was
produced at 37 °C in the late growth phase after 3648 h and was active at pH 4.0-5.0 with a molecular
mass between 3.5 and 5.0 kDa. In another study (24),
pediocin A was produced from P. pentosaceus with
a molecular mass of 80 kDa, which had inhibitory
activity against species of Lactobacillus, Leuconostoc,
Pediococcus, Staphylococcus, Enterococcus, Listeria,
and Clostridium. Chien-wei et al. (25) have
characterized another bacteriocin from P. pentosaceus
ACCEL with a molecular mass of 17.5 kDa and which
is stable at pH 2.0-6.0. Only gram-positive bacteria
were inhibited by this bacteriocin whereas the gramnegative bacteria were not inhibited. A review of
the literature indicates that the bacteriocin in the
present work is a new proteinaceous compound
from Pediococcus pentosaceus active against Shigella
dysenteriae that has a molecular mass of 23 kDa
and that has not been studied earlier. This can be
supplemented into any food and will make it safe
against Shigella dysenteriae, a food-borne pathogen
causing alarm in many developing countries.
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